Background: Cilioretinal artery (CRA) occlusions are rare in young patients. In these cases, the most commonly associated causes are considered to be the same as those implicated in central retina artery occlusions, such as vasculitic processes, migraine, cardiac disorder, and coagulation abnormality. The aim of this article was to report for the first time the medical records and investigational results of an unusual case of simultaneous occlusion of three CRAs after scleral buckling surgery under local anesthesia. Methods: A complete ophthalmic examination, including color fundus image, fundus fluorescein angiography, optical coherence tomography, visual field, as well as systemic and laboratory assessments, was performed. Results: A case of contemporaneous blockage of three CRAs after ab externo surgery for retinal detachment in a 29-year-old Caucasian woman was reported. The interdisciplinary approach and the imaging results have allowed us the clinical definition of such a very rare case. Conclusion: Here, we reported that optical coherence tomography is an indispensable tool to better delineate the pathological process and follow atrophic changes in the macula, especially in cases in which fundus fluorescein angiography and systemic tests may be poorly informative.
Introduction
The causes of cilioretinal artery (CRA) occlusion are considered to be the same as those implicated in central retina artery occlusion, such as coagulation abnormality, vasculitic processes, migraine, and cardiac disorder.
Clinically, the occlusion of the CRA appears as an area of retinal whitening, representing ischemic cloudy swelling of the inner layers of retina. In general, fundus fluorescein angiography (FFA) shows a delayed fluorescein filling and emptying of the irrigation area of these arteries.
Although recovery of retinal circulation is possible, the inner retinal layer usually shows atrophic changes in the late stage of evolution. In these cases, FFA performed a week or more lately may not show perfusion abnormalities.
Relatively recently, optical coherence tomography (OCT) has improved the diagnostic ability to delineate different eye diseases in both the anterior and posterior segments, including acute and longstanding retinal artery occlusions.
1-3
Here we report an unusual case of occlusion of three CRAs after scleral buckling surgery under local anesthesia.
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Case report
A 29-year-old Caucasian woman presented at our Eye Clinic after a left eye accidental contusion. The best-corrected visual acuity (BCVA) was 20/20 in the right eye and light perception in the contralateral eye.
Slit lamp examination was unremarkable in the right eye, while external ocular findings and anterior segment abnormalities in the left eye included eyelid ecchymosis, a subconjunctival hemorrhage, a corneal abrasion, and a total hyphema. Intraocular pressure (IOP), as assessed by means of Goldmann applanation tonometry, was 14 mmHg in the right eye and 15 mmHg in the left eye.
Two days after, therapy with tranexamic acid (500 mg twice per day) was started. Consequently, hyphema disappeared, and BCVA improved to 20/20 in the left eye. A retinal examination revealed a retinal dialysis and a retinal detachment in the inferotemporal sector, with macula on. Retinal cryotherapy, scleral buckling (14 mm behind the limbus), and evacuative puncture were performed in local anesthesia. At the end of the surgery, the retina had flattened, and the central retinal artery was normally perfused.
In the first postoperative day, the left eye visual acuity decreased again to counting finger.
Moreover, the assessment of the direct photomotor reflex revealed a poor response to light of the left pupil. The IOP was 14 mmHg. At the dilated fundus examination, a flattened retina with subtle pale elevation within the macular region extending from the temporal edge of the optic disk to the fovea was observed. All these clinical and fundus features were compatible with the simultaneous occlusion of three CRAs emerging from the temporal edge of the optic disk (Figure 1 ). At the following day, FFA evidenced only a vertical choroidal watershed centered on the optic disk, a faint screen effect in the perifoveal area due to intraretinal edema, and a normal CRA perfusion ( Figure 2 ). The right eye angiography was unremarkable. An OCT (Zeiss Cirrus HD-OCT; Carl Zeiss Meditec AG, Jena, Germany) examination revealed an increased reflectivity and a diffuse thickening of the inner retinal layers (Figure 3 ).
At visual field examination (SITA-Fast Central 30-2 strategy; Carl Zeiss Meditec AG), central scotoma and generalized retinal sensitivity reduction, with a foveal threshold of 5 dB, mean defect of -13.68 dB, and pattern standard deviation of 10.35 dB, were diagnosed ( Figure 4A ). Laboratory tests showed a white cell count 
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Cilioretinal artery occlusion after scleral buckling surgery fuse macular thinning ( Figure 5 ). 4 The visual field showed the reduction of central scotoma with a foveal threshold of 29 dB, mean defect of -10.36 dB, and pattern standard deviation of 11.88 dB ( Figure 4B ). Written informed consent to publish this case report and the accompanying images was obtained from the patient.
Discussion
Scleral buckling is an effective surgical procedure in treating rhegmatogenous retinal detachment. Although this simple method of repair is associated with a high anatomic success rate, well-known postoperative complications, some of which are rare, may occur. However, no case of simultaneous occlusion of CRAs after scleral buckling under local anesthesia has been, to our knowledge, reported before in the literature.
As previously reported, intraoperative manipulations of the globes may cause IOPs greater than the central retinal artery perfusion pressures. Since cilioretinal arteries arise from the posterior ciliary arteries, a significant peak in IOP might result in their occlusion. However, in our case, there is no direct or indirect sign of compression of the central retinal vein due to scleral buckling or encirclement. 5, 6 Here, scleral buckling was performed after local anesthesia; therefore, localized vasoconstriction from the anesthetic or mechanical pressure from the bolus of the anesthetic solution may have occurred during the surgery, thus determining an obstruction of the CRA and an ischemic injury in the cilioretinal field. 7, 8 In fact, although the exact pathomechanism of this complication is unknown, retrobulbar injections have been associated with postoperative visual loss because of ischemia to the visual pathways. 9 Also, retinal vascular occlusion after orbital locoregional anesthesia has been described after phacoemulsification, but is rare. 10 Generally, in patients younger than 40 years, different clinical examinations are suggested to evaluate whether a hypercoagulable state or a vasculitic process is implied in the occlusive event. However, in this clinical case, all these tests were normal.
Furthermore, retinal neurons may be damaged after reperfusion by means of mechanisms of chemical oxidation, which may explain the late atrophy of the inner retinal layers.
With regard to the final visual restoration, in our case report, it may be explained by foveal perfusion from the temporal side by branches of superior branch retinal artery. In fact, as evidenced by the visual field at the third month, the patient revealed a normal foveal sensitivity despite a central scotoma in the temporal half (with SITA-Fast Central 30-2 strategy) and a restored inferotemporal central area corresponding to the aforementioned superior temporal artery. Moreover, quantitative OCT at the third month detected thinning along the distribution of three cilioretinal arteries and an intact central subfield.
Ophthalmologists who examine patients with areas of retinal whitening, especially with the support of OCT, should consider paracentral acute middle maculopathy in the differential diagnosis, which is an isolated or plurifocal (as in case of central retinal vein occlusion) ischemic event of the deep capillary plexus of the retina. 11 Clearly, in our case report, the area of retinal whitening is noticeably distinct, appearing more opaque and white in color (neither gray-white nor wedgeshaped), more superficial in the retina following the distribution of the nerve fiber layer (as assessed by OCT) and the CRAs, and more extensive than that potentially related to the focal areas of retinal capillary ischemia. Moreover, the dark aspect of retinal layers underneath hyperreflectivity due to the shadowing of the upper layers is absent in our case. Therefore, the aforementioned ocular findings are more compatible with occlusion of CRAs rather than paracentral acute middle maculopathy.
Conclusion
The interdisciplinary approach and the imaging results have allowed us the clinical definition of such an unusual case. Clearly, when this complication occurs, carotid disease, and local or systemic factors, should be evaluated. However, although cardiovascular investigations and laboratory workup are useful to assess potential risk factors, OCT is an indispensable tool to better delineate the pathological process and follow atrophic changes in the macula (in our report, OCT imaging after 3 months shows thinning of the inner retina in the previously thickened nasal retina, which indicates permanent damage of this area), especially in cases in which FFA and systemic tests are poorly informative.
